Genomic organization of the chicken TCRβ locus originated by duplication of a Vβ segment combined with a trypsinogen gene.
Based on the latest assembly of the red jungle fowl (Gallus gallus) genome sequence, we characterized the detailed genomic organization of the T cell receptor beta (TCRβ) locus of chicken. The chicken TCRβ locus spans approximately 210 kb, and is organized in a typical translocon organization as previously reported. Within this locus, a total of 16 germline Vβ gene segments were classified into three subgroups, containing 11, four, and one members, respectively. Phylogenetic analysis revealed that the chicken Vβ3.1 segment was homologous with the duck Vβ1 subgroup, and further clustered with Vβ segments from reptiles but not amphibians. We also identified nine protease serine 1 (PRSS1) and three protease serine 2 (PRSS2) genes, which were interspersed within the chicken TCRβ locus. Dot-plot analysis of the chicken TCRβ locus against itself revealed that the 5' part of the locus had arisen through a series of tandem duplication events. The homology units were composed of one Vβ1 segment followed by a PRSS1 gene, or one Vβ2 segment followed by a PRSS2 gene. This duplication pattern, in which the Vβ segments and trypsinogen genes form a duplication unit, was unique to TCRβ loci of chicken and duck, but not observed in TCRβ loci of other tetrapods studied thus far. By analyzing the cloned TCRβ cDNA sequences, we found that the usage pattern of Vβ segments was consistent with the results of previous studies. These studies showed that members of the Vβ1 subgroup are preferentially utilized in V-D-J recombination. Furthermore, we found that the Vβ3.1 segment participated into V-D-J recombination, but at a very low frequency. The length distribution of the chicken complementarity-determining region 3β (CDR3β) showed a tendency similar to that observed for the duck.